Polyunsaturated dietary fats change the properties of calcium sparks in adult rat atrial myocytes.
This study investigated the effects of dietary omega-3 polyunsaturated fatty acids on calcium handling mechanisms in cardiac myocytes, with the hypothesis that this effect underlies some of the antiarrhythmic properties of these compounds. Adult male Sprague Dawley rats had their standard chow supplemented with either lard (57% saturated and 40% monounsaturated fat), canola oil (60% monounsaturated, 33% polyunsaturated) or fish oil (78% polyunsaturated). Isolated cardiac atrial myocytes from these animals were loaded with fluo-3AM and examined with laser scanning confocal microscopy. The dietary interventions resulted in considerable changes in the membrane phospholipid composition of cardiac cell membranes, particularly the ratio of n-6 to n-3 (2.17 with lard supplement and 1.28 with fish oil supplement). Calcium sparks in myocytes from rats which received saturated fat were significantly more prolonged than those from rats which received fish oil. (Lard = 105.4 +/- 18.9 ms; Fish oil = 43.5 +/- 4.7 ms: mean +/- s.e.m). The results for canola oil were intermediate (56.4 +/- 9.0 ms). The prolongation of the sparks in rats fed lard was primarily due to a higher proportion of sparks with long plateaus and/or slowed kinetics in this group. The frequency of sparks was not significantly different in cells from any group. We conclude that calcium handling mechanisms in rat atrial myocytes are affected by inclusion of different fats in the diet, correlated with changes in the cell membrane phospholipid composition, and speculate that this may underlie some of the antiarrhythmic properties of these dietary compounds.